28                                THE RARER ELEMENTS.
factorily to its atomic weight and chemical properties, but
there appeared to be an insufficient number of vacant spaces
to accommodate the greater number of other radio-elements.
This obstacle was overcome by the recognition of the fact
that the position of the various elements in the Periodic
Table was determined by the value known as the atomic
number of each element rather than by its atomic weight
as had previously been assumed. The atomic number of
an element is dependent on the electrical structure of the
atom and can be determined directly by suitable experi-
mental methods. Since the position of an element in the
Periodic Table is established by its atomic number, and
since the value of the atomic number is not directly depend-
ent on the atomic weight, it is apparently possible for two
elements to have different atomic weights and yet have
identical atomic numbers, and therefore to occupy the same
space in the Periodic Table. Further, since the chemical
properties and probably also the spectra of the elements
are dependent on the atomic numbers, it is possible for two
different elements to have identical chemical properties and
to show an identical spectrum. Such elements can be
separately identified only by their different atomic weights
or by means of some property which is independent of
their chemical characteristics. The radioactive properties
of the radio-elements offer such an independent means of
identification. Radio-elements have been found which are
absolutely inseparable chemically from other well-known
inactive dements and many cases are recognized of radio-
elements which are inseparable from other radio-elements.
Elements which show this identity with other elements are
called isotopes and their properties are said to be isotopic.
Through the application of the theory of isotopes and
the calculation or determination of the atomic numbers of
the radio-elements it has been possible to assign suitable
positions to them in. the last two rows of the Periodic Table.
As a matter of fact the existence of the radio-elements has